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(57) Abstract: 

PURPOSE: To obtain a method for forming a high 
quality, low dielectric constant interlayer insulation film for 
semiconductor device exhibiting good burying 
characteristics without requiring any novel unit. 

CONSTITUTION: C F or NF_ is added, as fluorine 

2 6 o 

source, to TEOS thus depositing SiOF (CVD film) 25 on 
the substrate 24 having level difference of a 
semiconductor device (B). The SiOF 25 is then subjected 
to surface treatment for lowering the water repellency or 
the hydrophilicity. For example, plasma processing is 
carried out using oxidative gas or ion species for 
enhancing the hydrophilicity are implanted. Finally, 0 3 

/TEOS 26 is deposited on the SiOF 25 subjected to 
surface treatment. 

COPYRIGHT: (C)1996,JPO 




t 41 * 



(19) S^a^f^it (J P) (12) (a) (iD&nmm&mmn 

#rj ¥8-203890 

(43) & HUB ¥f&8^ (1996) 8 ^90 



(51) Int. CI 


6 






F I 




H01L 


21/316 




X 








21/3205 












21/768 


















H01L 21/88 


K 










21/90 


p 












&mJ& m7km<D$t6 OL (i5l) 


(21) ffilt 




wmw- 7-10 


0 4 3 


(71)fcbf£IA 


000002185 












V ^ ^ s£ %k 


(22)m^B 




7^ (19 


9 5) 1^250 














(72)fg0Ji# 


mas mm 












jfC^fBq^/IIEzlL&JII 6T@7#35^ y 
























#3l± UUP (*M£) 



(54) [f£0Ji<D£ft;] ¥^#££©OJf P^^MJ^;£& 



(57) [^^J] 

im$Ll TEOStC7 7iM(!:lTCi F ( ^NF 3 ^i 
jtJnbT¥M$#^ScDf£MS{£ 2 4 ±ic S iO Fl (CV 
DiO 25^Mt§ (B) .. SiOFi25C 

■T^o ^III$n^SiOFl25J:l:0 J /T 
EOS1 (CVDI) 26$f^-r§. 



a 4 ; JtttStt 



2^3 : KIRJI < A I ) 




: 2 : ■HBIR 

(S IOj) 



^2 1 : *4TftSt& 

f 3 I) 



2 b : in««n 




2 8 : HIVttBBt 

J CVS. V%/ TSflS) 



1 

±3BRS£*tt±f;: S i O FI^Mt^Iii, 

±SBS iO FiltC^bTJf 7kt£ £:fl£T2ti-£, Sfcteffl 

ft £ ft ± £ it 6 * ® ffl 31 & f S X S <t . 
^®#LS$nfc_hfES i O Fl±CO s XT E OSl^i 

im^m 2 ] ±|BS iOFlHTEOSI;77li^ 
[IS^^3] ±13 S iO Fj&SffiO^ffi&LUt UTi 

im^m 5 ] ±IBS iO Fi^ffi©^MMlt in 

[^CDpj&ffl&t&BJ] 
[ 0 0 0 1 ] 

[0 0 0 2 ] 

mcDmtk&m^mtk&mT^ffi-z nz> <k o \zu^x^x 

[ 0 0 0 3 ] ft*, (£R«*<D@W»i»ll)t©^fi6^Si: 
bTte, {b^^ (C:H s O) 4 S i"?^$tl5f N7X h 

>) y *^<t LT<0C, F. WiN F, £^finb 

tsiOFi (7 7^tiit:y | j3>ii) 

[0 0 04] ftHTEOS lUNFj £: $5 JtJD b T S iO Fl 

*j^^-r**tttt, i§4 o \B\fiBmmm^mmm^mm^ 

^mm, la-ZV-9<£> r^^X^C VDS*(C<fc5fi 



2 ) ^pl¥ 8 - 2 0 3 8 9 0 

2 

[ 0 0 0 5] cni:MlTlH©^^{b^iWCLT7 
2/*^H»//X«ig*fc*#T5 SiF 4 /O^^X^ 

nt^^TiilizEtofSft* 3 1 p-ZV - 1© TEC 
R^^XTCVDfcisesSWSiOjBoMj fcfB 

[ 0 0 0 6 ] 

iRmtfim&is&o t-rz&m] b^b, yym&mm 

10 ^X«jg*^^*TfS SiF 4 /0,^^^Sffl^TSiO 
TV^/:J6t:l5f t^^XvCVD, M^^ECR^7 

[ 0 0 0 7 ] mfc, C: F« E O S tC8sjbD bT^&fc 

S iO FIKfc«^$nsfi»^*<OliF B 1ttliJISItt 

[ 0 0 0 8 ] b#*b, SiOFliCOj/TEOSI^ 

^Ba£JS&3£"e&*;r ^ffi y v *iB*<Dift^ s 

iOFK±T?ttfigKMSAt»b<<g;T-rs. -cDj&Mil 

soii^ftTtt, s iOFj^±-rf^^®o^ vm<om 

[ 0 0 0 9 ] fCT, ^±OCi^6, COfgHJlTte* 
[0010] 

[n^^^^-r^fca6co#^] i o&mit* *m 
wmmnmmmfc ±\zmmmmm*Mi&^ %^mx & 

X, I£^g&_hfc S iO Fl^f^t^Iii, SiOF 

its^iMi^tsigi, f ^n^cSiOFiict 
40 [ooii] is^^ 2 <D%m&, mistm io^c^h 

T, SiOFl«TEOS(I7 7ilH^iSDLTr^t 

[0012] «r*^ 3 (D&wte, m^m i xag»*^ 2 

(D5£BMtZ&^X. SiOFKO^ffifflltlTS^ 
[0 0 13] !f#:®4 ©&ipna. 3 <0»?|tc*3^ 

fb**<o^f na>£jiH>£ 

[00 14] IS*^ 5 CO^HJti, tt$:£ 1 Xteffil*^ 2 
50 0»^(C*3^T, SiOFl^ai^ItLTlTfct?: 



3 

[0015] »3ft^6 5 ©3891 £*5^ 

[0016] 

Cf^ffl] tt*^ 1 ©^S^C^^Ttt, SiOFliCO, 
>/TEOSIR£^fiJtLT»S«ifi<frsfc«>, 

fc, S iO Fg££#bT*i*te£fgT£-tt£, ££fciS 
*te£ft±2i*3^®&S£ b^K, SiOFM±tC 
Oj/TE OSI^^^t^it^, SiOFllTOO, 

[0017] If*^ 2 O^t^^Tte, S iO Fjfttt 
TEOSIC77$l, WAtfCF,, NF s #^^iDU 

>&mti*:*f. '&&mw*m^xmmmmm*Mf&-?z>z. 

O^TEOSlt^iiiltlT^^fc^, Si 

o FjKo^JUfcjtTi&s £%<d& stemno&it&mm 

[0 0 18] »*J13^ e fc^i&*^4 O^WtC^^T 

ti, s iOFDtfc^bx«^bi4^^ mm. m 

mtmm. *v>* mmitfcmm iz&z^^x^mm 
cioT^iMii*^^^, s i o FM<Df&mm<D®im 
zmw-tz^my ym&nwtfc\sxi$im$i\z»£ l x% 

[0019] m&m 5 atfis^^ 6 <D&miz&\,>x\*. 

SiOFlf;^lTi^ft^fSil$t§<t>l (#J*_ 

m-?z>fztb, siOFm<D&m<owtmm&&mmisxm 
&Wkmm<D{&T&wfflx era 

[ 0 0 2 0 ] 

[ 0 0 2 1 ] £t\ ^Jfi^OSRgi&jRiRiO^^SteOgi 

[ 0 0 2 2 ] |g 1 U*««£fif#£*ffl 
JiftifeSftS. Wife. 2 bteTffimM2 a<D±Jj\zft\5] 

Lxm^nrc±mmm 2 b x$> 0 , ^ co±^n^ 2bc 
j^rf^^e (ii?^^^EE) »$n$. ^n^r^m 



3 ) ^i¥8 - 2 0 3 8 9 0 

4 

M2 a&£zt±fflmM2 biz&^x¥n¥fiLmm&mf& 

[ 0 0 2 3] T^mffi2 a\i. rtiKSnfck-:* 

9 (C^jI-T^^A^ 1 0<k0A©*[pII:»AStl 

<^)±^^^ 2 b (Dftfr eff Vi, 1 1 ©rtflHC^ — 

10 Ktf X ^^iT^^ cfc *> \zXX<DmA<g 1 0 CDjfi< \Zjl 

[ 0 0 2 4 ] (^JS^Jl) JKOlSJgfllfcj;. 

mm&m ±izmmmmm&mf&-?z>m&x, &izc<d 
Tr/^x^&sisfT^ & &0>t&s. 

[ 0 0 2 5 ] $f 02Ai:*l/fcJ:5K, Si^^^i 
Z>*m&mtiL2 liCS iO,f^f)^§ir B 1lfeM2 2 
ICf Oil: A 1 SiSli 2 3 C 
20 Oct -5 fC L/tltiS^ 2 4 £^f&T£o 

[0026] H2B (C^Tct ^CAl IB^S 2 3 

^^iriiii2 2 ±\Z$:m\Z£XT<D&ftX. SiOF 
$1 (CVDI) 2 5 ZJ&f&Lfc, 
[ 0 0 2 7 ] S iOFlOf^^f 
<Cj H s O) i S i#XMt» : 2 0 0 s c c m 
d F, :200sccm 

: 1 2 0 0 P a 
: 4 0 0t 

[ 0 0 2 8 ] fr\Z, ±IH^^tcJ;oTf#6tlfcS iO F 
30 §2 5t:MLT^TO^frT^Ili C/5Xvflig) 

[0029] mmmw&ft 

O, :500sccm 
: 1 2 0 0 P a 

mmum. : 4 0 0 TC 
[ 0 0 3 0 ] C©58j!ffi0J^te««£m>£#, ^coftii© 

&{ttt#x, A«ix.«i^bS* (n,o) , 

(O.) , ifi&ft** (HiO.) »^l^;^7X7«l 

40 [ 0 0 3 1 ] El 2 Ct'^Lfc^^ il 3t (Z> & 

dcD S iOF!2 5 ±fc#JEO, /T E O SI (C VD 
Aft) 2 6 £&T<D&fl="C]5fcKbfc. 0,/TEOSIft 

[ 0 0 3 2 ] *EO,/TEOS«C!)ifiEftfr 

(Ci H, O) ^ S : 5 0 0 s c c m 

Oj :500sccm 

^^fMS : 4 0 0 "C 

so >^^fx^Ty--ji/L^ : ft{c, (H 



5 

[ 0 0 3 4 ] y - 

<N,*^3 XH,) 



60^ 
4 0 0t 



[ 0 0 3 8 ] ^:tc, 



[ 0 0 3 5 ] JKAttRAft 

5 % 

2 5t 

[0036] (^ss^j2) ^<Dmmm\t. ^m&mm® 
»«jficoistc, ^i^ft§^»y>j3>s^ can 

«SSH2 2±»:tlJ:£JlT©^ft-^ SiOFl (CV 
DM) 2 5$MU: (El 2 B #10 . 
[ 0 0 3 7 ] SiOFIOf^^^ 
(C, H, O) 4 S i :300sccm 
N F j :100sccm 
EEtj : 1 2 0 0 P a 

: 4 0 0 *C 

±IB^ri ^ J: 0#&*ifcS iOFl 
2 5 fcMLT£JlT<0&frT?*®a&31 (-f;t>ftA) £fr 

[ 0 0 3 9 ] ^Sll^j^ 

-f : 6, 

JtJDjS^JE : 1 0 k e v 

ftAi : 5 x l 0 10 [/cm 3 ] 

[0040] z<Dmffiwc\*stm'(*>&'f*>m\<D 

(N 2 ) £-f :*> C <fc &T7*3o 

[004 1] ^{C, |§!2CtC^UrcJ:^ fcil^co^^tc 
i»3SiOFi25J:i;gEty>/TEOSl (CV 
DM) 2 6^i^T©lffT^lUc s 

[ 0 0 4 2 ] *Et*/>/TEOSlO^*# 
■ (C,H,0) ( Si^^«i : 5 0 0 seem 
O, :500sccm 

: 4 0 0 t 

[0043] ±isxst«fc oti^nrcs io f 

I5:7t-5>^^X^trz-JH^i(:, &&HC 

^tiOTas. a i mmvm'&iz&'bti 

[ 0 0 4 4 ] 

(N,^|?3 36 Hi ) 



( 4 ) 4#HS¥8 - 2 0 3 8 9 0 

6 

T--)l^m : 6 0 # 

: 4 o or 

[0045] 

mmmm : 5 % 

SKfift : 2 5 *C 
[ 0 0 4 6] 

10 <fc*ltf, SiOFi±t:0 3 /TEOSl5)^^lTil 
*^t**T€r«. S iO FM^bTJ&^RteSrfS 

SiOFi±tO J /TEOSl^f^f 1,^^, S 

iOFi±T(DOi/TEo s m<D &mmm<D {&t 

[ 0 0 4 7 ] 19*^2 (0^^tC<ttlti, SiOFl^T 

S iO FJK©J£g*li£"r&< > O, 
/TEOSlt^ililiLTl^fci^), SiOFI 

[0048] m&m3 &&tfm#m4<D3&w\zj:n&. 

SiOFlC^LT^Ikf ^JX ( MIL 
■3T*IfflIT5fc«», S iO FM<0f£§£;fI(D©5t£l& 

[ o o 4 9 ] 5 -BLism^m 6 co^Hjtc j;n«, s 
itsfcft, s io Fm<D^m<Dmmmm^mmvxm 

i &m 
2 b ±^mm 
50 8 j&mmxx 



1 



( 5 ) 



ftfflW- 8 - 2 0 3 8 9 0 



9 ^>/\* — 
1 0 mA<g 

1 1 £Jfo^ 

2 i *m&mu 
2 2 mmmmm 



2 3 A 1 
2 4 
2 5 

2 6 HMttftJI 



l ] 



[0 2 ] 




